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MostchaptersinthisbookhavebeenpresentedattheInternationalUnionofTheoretical
andAppliedMechanics(IUTAM)Symposium“Linkingscalesincomputation:from
microscopictomacroscopicproperties”heldMay17Ͳ19,2011inPensacola,Florida.The
symposiumwasorganizedbyProf.OanaCazacuofUniversityofFlorida.Severalyears
beforethesymposiumtookplace,shehadsubmittedaproposalforsuchconferenceto
IUTAM.Theproposalhadbeenapproved,someoftheproswhichhadbeenmentioned
beingthatthetargetedsubjectisofgreatinterestforfailureprocessesinheterogeneous
materials,andthatitwouldstimulateinteractionbetweennumericalanalystsand
experimentalists.IUTAMhasnotbeendeceived,andinfactIbelievethatthisbookevenhas
abroaderimpact.Asexpected,theredthreadisthestudyofscaletransitionsinmodelingof
themechanicalbehaviorofheterogeneousmaterials.Propermethodsforlinkingscalesin
multiͲscalemodelingareindeedvitalforitssuccessandusefulness.Theywouldmakeit
possibletoshedsomelightoncertainfundamentalissues,suchas:
x whichphysicalphenomenawhichoccuratsmalllengthscalesaffectthe
behavior/constitutivelawofthematerialathigherlengthscalesinanimportant
way,andhenceneedtobesomehowaccountedforatthehigherlengthscale?
Examplesofcandidatesforthesearethevariouswaysofdislocationcreation,
propagationandaccumulation;thevariousmechanismswhichmayassurestress
equilibriumatdifferenttypesofinterfacesinthenanoͲormicroͲstructure;energy
levelsassociatedtodifferenttypesoflocaldefects;
x inphysicalsciences,validationisvital.Butisitthenalwaysnecessarytovalidate
theoriesandmodelsderivedforaphenomenatakingplaceataparticularlength
scalebyexperimentsdoneatthesamelengthscale?Insomecasestheanswermay
beyes;thequestionthenis,whetherthestateͲofͲtheͲarttodosuchexperimentsis
sufficient,andhowitcouldbeimproved.Ifhowevertheanswerisno,thenitmust
beensuredthatthemethodsusedtoconnectthelengthscalesmakeitpossibleto
reliablycarryusefulinformationgatheredbyexperimentsatthelargerlengthscale
downtothelowerlengthscale.
x forengineeringapplications,itisimportanttodevelopvalidbut(fromthepointof
viewofthecomputationaleffort)stillaffordablescaletransitionmethods,certainly
inapplicationsforwhichamultiͲscalemodelingapproachwould'makethe
difference',i.e.offeradistinctadvantageoverothermethodsconcerningaccurate
modelingofmaterialbehaviorattheengineeringlengthscale.
Manychaptersinthepresentvolumeillustrateoneorseveraloftheseissues.In
addition,therearealsoarticlesinwhichnewgroundworkisdescribed,offeringnew
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advancedmathematicalorphysicalframeworkstocreatethepossibilityforfuture
researchersinthisfieldto'gowherenomanhasgonebefore'.
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